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Studies On the Riboflavin Content of Cheese 
I. L. Hathaway and H. P. Davis 
THE value of cheese as a source of protein, energy, and calcium has 
long been recognized. However, there is a lack of information re-
garding the importance of cheese as a source of some of the vitamins. 
The data which are available relative to the vitamin A content of 
cheese have been compiled by Booher, Hartzler , and H ewston (1). The 
riboflavin, sometimes referred to as vitamin G or vitamin B2 , concen-
tration in cheese has not been studied extensively. Furthermore, as 
pointed out by Burkholder, Collier, and Moyer (2), the vitamin con-
tent of cheese may vary since the concentration of these factors de-
pends in general upon the amount present in the original mi lk, the 
methods used in form ing the curd cakes, the curing processes used, 
and the conditions under which the cheese is stored before it is con-
sumed. In addition, these writers suggested that various fluctuations 
in vitamin content might be expected to occur at different times in 
different kinds of cheese, depending upon the metabolism of the domi-
nant species of bacteria and fungi present. Although there are possibly 
eighteen distinct varieties of cheese (4), the names of more than four 
hundred kinds may be found in the li terature. The riboflavin con-
centration in some of these cheeses has not been determined. In view 
of these facts, it seemed desirable to study the riboflavin content of 
cheese. 
Review of Literature 
Day and Darby (3) using a rat assay technique concluded that Ameri-
can cheese contained 8, Swiss cheese 6, and Cream cheese 1.4 micro-
grams of riboflavin p er gram. Sullivan, Bloom, and Jarmol (7) an-
alyzed twelve types of cheese for riboflavin by the microbiological 
method. These cheeses contained from 2 to 8 m icrograms of riboflavin 
per gram. Burkholder, Collier, and Moyer (2) by m eans of the micro-
biological method, studied the synthesis of vitamins by the m icroor-
ganisms of Camembert, Brie, Liederkranz, and Limburger ch eeses. 
While the riboflavin content of these cheeses increased on the surface 
layers, during ripening, there was relatively li tt le change in riboflavin 
content in the central portion of the cheeses. The values in micro-
grams per gram in the core samples varied from 3.2- 4.8 before ripen-
ing, to 2.8-6.0 after ripening. The values obtained in the surface 
samples varied from 2.5-3.7 before r ipening, to 7.5-13.2 after ripening. 
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Experimental Procedures 
The biological method, which employs rats as the experimental 
animals, was used in this study. The breeding stock were pied rats 
reared in this laboratory. The management of the colony was the 
same as that given in a previous study (5) except where indicated 
otherwise. The breeders were maintained on the Steenbock Stock 
Ration composed as follows: 
Yellow corn 
Linseed oil meal 
Crude casein 
Stock Ration 
76 .0 per cent 
16.0 per cent 
5.0 per cent 
Ground alfalfa 
Sodium chloride 
Calcium carbonate 
2.0 per cent 
0.5 per cent 
0.5 per cent 
The materials were finely ground and then five per cent by weight 
of butter was added. In addition to this ration, the rats received 
fresh whole milk daily and head le ttuce once each week. 
The method used for the determination of riboflavin was similar 
to that used by Street (6). It consisted of comparing the growth pro-
duced when groups of rats, whose body stores of riboflavin had been 
depleted by being fed a riboflavin-deficient ration, were fed cheese or 
crystalline riboflavin as a source of this vitamin. 
Male and female rats, 22 to 25 days old and weighing between 35 
and 45 grams, were placed in individual cages which were equipped 
with false bottoms of 13 millimeter screen. The litters were reduced 
to eight pups when five days old and only litters containing eight rats 
were weaned for the experiment. The rats were fed riboflavin-deficient 
basal ration composed as follows: 
Casein1 
Salt mixture2 
Cod liver oil3 
Basal Ration 
18.0 per cent 
4.0 per cent 
3.0 per cent 
Corn starch 
Vegetable oil4 
63.0 per cent 
12.0 per cent 
In addition to this ration, each rat was given a supplement of rice 
bran concentrate5 three times per week. The concentrate was diluted 
with distilled water and irradiated with an ordinary 100 watt Mazda 
bulb for six hours at a distance of six inches. During this irradiation 
the diluted concentrate was stirred frequently to facilitate the inacti-
vation of the riboflavin. The irradiated concentrate was fed in syra-
cuse watch glasses three times weekly and was diluted so that the 
amount of thiamine (B1 ) supplied was 15 micrograms p er rat daily. 
1 Purified casein (No. 453) was obtained from the Casein Company of America, New York City. 
The casein was extra cted for two week s with 0.05 p er cent aqueous solution of g lacial acetic acid 
and then for fi ve d ays with 70 per cent ethyl alcohol. It was then heated for fi ve days in an 
electric oven a t 90°C. 
2 Salt mixture No. 2 (9) was used. 
3 The cod liver oil was U.S.P. grade . 
4 The vegetable oil was " Primex" manufactured by Proctor and Gamble. 
5 Vitab Rice Bran Concentrate distributed by the National Oil Products Company, H arri son , 
New jersey. was u sed. 
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All rats received distilled water to which iodine was added, as sug-
gested by Sure (8). The animals were weighed weekly until the end 
of the fourth week, at which time they were weighed daily until placed 
on experiment. The rats were weighed once each week during the 
experimental period which lasted 4 weeks. 
When the rats were depleted, after approximately six weeks, they 
were allotted into groups. A rat was considered depleted when the 
gain in weight was no greater than 4 grams during the previous 10 
days. Usually a few rats continued to gain more than 4 grams in 10 
days. Such animals were not used in the experiments. As far as 
possible litter mates were distributed throughout all of the groups. 
Table 1. A Description of the Cheese Samples Used. 
Cheddar 
Cheddar 
Limburger 
Husker 
Cottage 
Name 
Vegetable Cottage 
Roquefort 
Swiss, Kraft 
Cream 
Pimento Cream 
Edam 
Brick 
Velveeta 
Munstett 
American, Kraft 
Goat 
Liederkranz 
Kau Kauna Klub, Smoked 
Pabstett 
Kau Kauna Klub, Unsmoked 
Vera Sharp 
May Bud 
Mel-0-Pure 
Tiny Tulip 
Roberts Pasteurized 
Meadow Gold Process 
Gold-N-Rich 
* Manufacturer's claims. 
Type Remarks* 
Wisconsin 
New York 
Soft 
Semi-hard 
Soft 
Composed of cottage cheese, ground 
Soft celery, carrots, peppers, and green 
onions or chives . 
Soft 
Process 
Soft 
Soft 
Process 
Gouda, made of partly skimmed milk. 
Composed of American cheddar cheese, 
whey concentrate, skim milk solids, 
Process and cream. Moisture 443 and but-
terfat 233. 
Process 
Process 
Process 
Process 
Process 
Process 
Whey cheese, made from cow's milk, 
goat's milk, and cream. 
Soft ripening cheese. 
Hickory smoked. Maximum moisture 
40%, minimum fat 253 . 
Composed of American cheddar cheese, 
condensed whey, evaporated milk. 
Moisture 45 3 and butterfat 233. 
Maximum moisture 423, Minimum fat 
25 3 . 
Aged American and cream. Maximum 
moisture 41 3, minimum butterfat 
30%. 
.Gouda, made of partly skimmed milk. 
Cheddar type. 
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These groups were fed the basal ration (control groups), crystalline 
riboflavin1 (reference groups), or cheese (experimental groups), as a 
source of riboflavin. Two reference and two experimental groups 
were generally used in an experiment. The result of an experiment 
was calculated by comparing the effective gain in weight of a reference 
group to the effective gain in weight of an experimental group. The 
effective gain in weight of a group was found by subtracting the aver-
age gain in weight of the control group from the average gain in 
weight of the group in ques tion. The riboflavin concentrations shown 
in Table 2 were found by comparing the effective gain in weight of 
the reference group, which received the smaller amount of riboflavin, 
to the effective gain in weight of the group which received the smaller 
amount of cheese. 
The samples of Cheddar, Husker , Cottage, Cream, and Pimento 
Cream cheeses were made in the Nebraska Agricultural Experiment 
Station Creamery. The other samples were purchased locally. The 
samples were listed according to type in Table 1. Once each week, a 
rat's weekly allowance of cheese was weighed into a bottle. This al-
lowance was stored in an electrical refrigerator at approximately 4°C. 
and was fed in 3 doses. 
Fifteen experiments were made in which l ,223 rats were used . The 
data obtained are shown in Table 2. 
Results 
The concentrations of riboflavin are expressed as micrograms of 
riboflavin per gram of cheese in Table 3. It will be noted tha t the 
riboflavin values varied from 13.5 micrograms per gram in the Goat 
cheese, to 1.2 micrograms per gram in the Pimento Cream cheese. The 
highest concentrations were found in the Goat, Velveeta, Mel-0-Pure, 
and Liederkranz samples. The Cream and Pimento Cream samples 
contained the least riboflavin of any of the samples. When the ribo-
flavin values found in this study were compared with the riboflavin 
values of other foods (1), it was apparent that in general cheese can 
be considered a very good source of riboflavin. The foregoing results 
are tabulated for the reader's convenience in Table 3. 
1 The crystalline riboflavin was obtained from Merck & Company, R ahway, New Jersey. 
Table 2. Summary of the Average Gains in Weight of Rats Fed Various Cheeses or Cheese Spreads as a Source of Riboflavin. 
Rats Av.Wt. Av. Wt. when Av. Wt. Av. Amt. Feeding Source Av. Ribofl avin 
Source of RiboHa vin in the at of Riboflavin at End of Gain Effective per Gram 
Group Weaning Began Experim ent Gain* Cheese 
Grams No. Grams Grams Grams Grams Grams Meg. 
EXPERIMENT I 
6.0 Cheddar, Wisconsin type 14 38.1 66.4 94.0 27.6 21.1 5.1 
12.0 Cheddar, Wisconsin type 15 37.7 58.0 105.7 47.7 4 1.2 
5.0 Meg. Riboflavin 10 38.7 63.8 90.9 27.l 20.6 
10.0 Meg. Riboflavin 10 38.9 6 1.7 106.0 44.3 37.8 
Basal Ration 7 38.7 70.0 76 .. 5 6.5 
EXPERIMENT II ??
3.0 Cheddar, Wisconsin type 15 35.9 47.0 66.7 19.7 15.2 5.2 ; 0 
6.0 Cheddar, Wisconsin type 14 36.1 47.0 77.4 30.4 25.9 
"' t"' 3.0 Cheddar, New York type 14 35.4 46.9 61.5 14.6 10.1 3.4 > < 
6.0 Cheddar, New York type 15 36.1 48.4 73.5 25.1 20.6 z 
2.5 Meg. Riboflavin 13 36.4 46.7 65.9 19.2 14.7 .... n 
5.0 Meg. Riboflavin 14 36.4 47.3 73.8 26 .5 22.0 0 z 
Basal Ration 9 36.6 47.0 51.5 4.5 .... ,., 
"' 
EXPERIMENT III 
z ,., 
3.0 Limburger 11 35.9 49.7 68. 1 18.4 8.8 3.6 0 
6.0 Limburger 12 36.3 52 .7 80 . l 27.4 17.8 "' 
3.0 Husker 12 35.4 52.5 73.8 21.3 11.7 4.7 n ;I: 
6.0 Husker 12 36.4 50.7 81.0 30.3 20.7 "' 
2.5 Meg. Riboflavin 11 36.0 51.9 73.8 21.9 12.3 [;l ... . "' 5.0 Meg. Riboflavin 12 35.5 51.9 78.9 27.0 17.4 
Basal Ration 7 35.7 53.4 63.0 9.6 
EXPERIMENT IV 
3.0 Cottage 12 36.3 55.4 70.5 15.1 7.6 3.0 
6.0 Cottage 13 36.2 52.8 77.5 24.7 17.2 
3.0 Vegetable Cottage 13 35.8 54.5 70.1 15.6 8.l 3.2 
6.0 Vegetable Cottage 13 35.8 53.5 77.l 23.6 16.l 
2.5 Meg. Riboflavin 12 36.0 54.4 74.7 20.3 12.8 
5.0 Meg. Riboflavin 13 36.1 52.9 81.5 28.6 21.1 
Basal Ration 10 35.8 53.7 61.2 7.5 
* The average effective gain in weight of a group was obtained by subtracting the average gain in weight of the basal ration group, from the average 
gain in weight of the group being considered. 
..., 
Table2. Summary of the Average Gains in Weight of Rats Fed Various Cheeses or Cheese Spreads as a Source of Riboflavin-(Continued ) 
Rats Av. Wt. Av. Wt. when Av.Wt. Av. Amt. (/:J Feeding Source Av. Riboflavi n Source of Riboflavin in the at o f Riboflavin a t End of Gain Effective per Gram 
Group Weaning Began Experiment Gain* Cheese 
Grams No. Grams Grams Grams Grams Grams Meg. 
EXPERIMENT V 
3.0 Roquefort 10 36.4 62.8 89.5 26.7 16.9 4.1 
6.0 Roquefort 10 36.3 64.5 . 107.l 42.6 32.8 
3.0 Swiss, Kraft 10 37.2 60.6 82.8 22.2 12.4 3.1 
6.0 Swiss, Kraft 10 36.4 60.3 99.4 39.l 29.3 
2.5 Meg. Riboflavin 8 36.4 63.4 93.8 30.4 20.6 
5.0 Meg. Riboflavin 11 35 .6 60.5 105.3 44.8 35.0 
Basal R ation 10 36.7 60.9 70.7 9.8 
EXPERIMENT \'I 
??3.0 Cream 12 36.3 57.7 72.5 14.8 6.5 1.5 ??
6.0 Cream 11 36.3 57.0 77.3 20.3 12.0 
"' 3.0 Pimento Cream 12 36.6 57. 1 70.6 13.5 5.2 1.2 
> 
"' 6.0 Pimento Cream 11 36.5 57.4 78.5 21.1 12.8 
Cl 
;I: 
2.5 Meg. Riboflavin 10 35 .9 56.3 86.6 30.3 22.0 t;; 
5.0 Meg. Riboflavin 12 36.7 58.6 99.4 40.8 32.5 c: t"' 
Basal Ration 9 36.3 55.4 63 7 8.3 t"' "' EXPERIMENT VII :l z 
3.0 Edam 11 36.5 56.5 81.4 24.9 14.3 3.9 ;; 6.0 Edam 11 35.9 56.2 95.0 38.8 28.2 -.:r 
3.0 Brick 11 35.9 56.6 83.2 26.6 16.0 4.3 
6.0 Brick 11 36.2 56.5 90.3 33.8 23.2 
2.5 Meg. Riboflavin JO 36.l 56.7 85.8 29.1 18.5 
5.0 Meg. Riboflavin 11 35.8 55.6 95.3 39.7 29.l 
Basal Ration 5 35.2 56.2 66.8 10.6 
EXPERIMENT VIII 
3.0 Velveeta J 3 38.5 57.6 84.2 26.6 15.8 7.3 
6 .O Velveeta 13 36.4 58.1 100.2 42.1 31.3 
3.0 Munstett 12 37.3 57.4 79.1 21.7 10.9 5.0 
6.0 Munstett 13 36.4 57.2 93.9 36.7 25.9 
2.5 Meg. Riboflavin 12 37.l 57 .2 78.8 21.6 10.8 
5.0 Meg. Riboflavin 13 36.7 57.7 94.6 36.9 26.l 
Basal Ration 11 37.5 56.5 67 .3 10.8 
*The average effective gain in weight of a group was obtained by subtracting the average gain in weight of the basal ration group, from the average 
gain in weight of the group being considered. 
Table 2. Summary of the Average Gains in Weight of Rats Fed Various Cheeses or Cheese Spreads as a Source of Ribojlavin-(Continued) 
Av . Wt. when Av. 
Amt. 
Rats Av. Wt. Feeding Source Av. Wt. Av. Riboflav in 
Source of Ribonavin in the at of Ribofla vin at End of Ga in Effective per Gram 
Group Wea ning Experiment Gain* Cheese 
Grams No. Grams Gai n Gratns Grams Grams M eg. 
EXPERIMENT JX 
3.0 Ameri ca n , Kraft 12 37.2 59 .3 81.5 22.2 15.0 4.1 
6.0 American, Kraft 12 37.2 59.3 95 .3 36.0 28.8 
3.0 Goat 12 38.0 59.9 11 7.1 57.2 50.0 13.5 
6.0 Goat 12 37.2 57 .6 122.7 65. 1 57 .9 
2.5 Meg. RiboA avin ?? 37.0 56.6 82.3 25 .7 18.5 
5.0 Meg. RiboAavin 12 37 .8 56.6 93.7 37. 1 29.9 
Basal Ration ?? 37.2 6 1.1 68.3 7.2 2? 
EXPERIMENT X "' 0 
3.0 Liederkranz 13 36.5 59.5 83 .3 23.8 15.4 6.2 "' r-
6.0 Liederkranz 13 36.8 59.8 99 .3 39.5 31.1 > ::; 
3.0 Kau Kauna Klub, Smoked 13 36 .6 57.6 82 .7 25. 1 16.7 6.7 z 
6.0 Kau Kauna Klub, Smoked 13 36 .4 57.6 91.8 34.2 25.8 n 
2.5 Meg. RiboAavin 12 36 .9 58.5 79.3 20.8 12.4 0 z 
5.0 Meg. RiboAavin 13 36 .4 60 .1 97.5 37.4 29.0 
..., 
"' Basal R ation 12 37.2 59.7 68 .1 8.4 z..., 
EXPERI MENT XI 0 
2.0 Pabstett 13 36 .2 58.4 78.4 20.0 I!. ? 5.4 "' 
4.0 Pabstett 13 35.8 60.0 90.6 30.6 21.7 n :r: 
2.0 Kau Ka una Klub, Unsmoked 13 36.2 59.3 76.l 16.8 7.9 3.9 M 
4.0 Kau Kauna Klub, Unsmoked 13 36.4 59.6 83 .4 23 .8 14.9 !;: 
"' 2.5 Meg. RiboAavin 13 36.5 60 .6 84.8 24 .2 15.3 
5.0 Meg. RiboAavin 13 35.8 60.2 96.2 36.0 27.1 
Basal R at ion 12 36.2 61.1 70.0 8.9 
EXPERIMENT XII 
2.0 Vera Sharp 13 37.8 63.5 80.3 16.8 12.0 4.7 
4.0 Vera Sharp 12 37.0 61.5 87 .3 25.8 21.0 
2.0 May Bud 13 37 .0 G 1.9 77.5 15.6 10.8 4.3 
4.0 May Bud 13 37 .4 61.1 82.3 21.2 16.4 
2.5 Meg. RiboAavin 13 36 .6 59 .3 83 .1 23 .8 19.0 
5.0 Meg. RiboAavin 13 36.7 59.8 96.3 36.5 31.7 
Basal Ration 7 36 .7 54.7 59.5 4.8 
<.O 
• The average effective gai n in weigh t of a group was obtained by subtracting the average gain in weight of the basal ration group , from the average 
gain in weight of the group being considered. 
0 
Table 2. Summary of the Average Gains in Weight of Rats Fed Various Cheeses or Cheese Spreads as a Source of Riboflavin-(Conti nu ed) 
Rats Av. Wt. Av. Wt. when Av. Wt. Av. Am t. Feedi ng Source Av. Ri bofl avin 
Source of Riboflavin in the at of RiboAavin at End of Cai n Effect ive per Gram 
Group Weaning Be an Experiment Gain* Cheese 
Grams No. Grams Grams Grams Grams Grams Meg. 
EXPER?MENT XIII 
2.0 Mel-O-Pure ?? 36.4 63.7 86.4 22.7 14.6 6.7 
4.0 Mel-O-Pure ?? 35.9 62.9 89.l 26 .2 18. l 
2.0 Kau Kauna Klub , Smoked 11 36.1 62.0 79.3 17.3 9.2 4.2 
4.0 Kau Kauna Klub, Smoked 11 35.7 61.9 85 .6 23.7 15.6 
??2.5 Meg. Ribofla vin ?? 36.0 63.0 87.5 24.5 16.4 t;1 
5.0 Meg. Riboflavin 11 35 .7 63.8 104 .6 40.8 32.7 
"' > Basa l R a tion 6 37.0 57.8 65.9 8.1 
"' Cl 
EXPERIMENT XIV ;i: 
2.0 T iny Tulip 14 37.1 66.5 85 .9 19.4 11.2 5.7 c:; c: 
4.0 Ti ny Tu li p 14 37.2 65 .5 93.4 27.9 19.7 
'" 
'" 2.0 Roberts Pasteur ized 14 36.4 63 .0 78. 1 15.l 6 .9 3.5 ??
4.0 R ober ts Pasteurized 14 36.6 64.2 88.8 24.6 16.4 z 
2.5 Meg. Ri bo fl av in 14 37 .0 63 .9 86.8 22.9 14.7 .. .. 
-5.0 Meg. Riboflavin 14 36.8 63.3 97.5 34.2 26.0 "" -l 
Basal R a tion 11 36.8 63 .5 7 1.7 8.2 
EXPERIMENT XV 
2.0 Meadow Gold Process 14 37.3 62.2 76 .7 14.5 8.0 5.7 
4.0 Meadow Gold Process 14 37.3 62.3 83.5 21.2 14.7 
2.0 Gold -N-Ri ch 14 37.0 63.1 77.7 14.6 8.1 5.8 
4.0 Gold-N-Rich 14 37.8 62.5 84.4 21.9 15.4 
2.5 Meg. Riboflavin 14 37.6 6 1.2 78.3 17.l 10.6 
5.0 Meg. Riboflav in 14 37.9 60.5 92. l 31.6 25.1 
Basa l R a tion ?? 36 .5 60.2 66.7 6.5 
*The average effective ga in in weight of a group was obta ined by subtracting the average gai n in weig ht of the basa l ration group, from th e average 
gain in weight of the group being considered. 
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Table 3. Th e Riboflavin Content of Cheese. 
Na me of Cheese 
C heddar , New York type 
Cheddar, Wisconsin type 
Edam 
Goat 
Husker 
May Bud 
Cottage 
Cream 
Liederkranz 
Limburger 
American, Kraft 
Brick 
Meadow Gold Process 
Munstett 
Pabstett 
Micrograms of 
Ribofl avin per 
Gram of Cheese Name of Cheese 
HARD CHEESES 
3.4 Gold-N-Rich 
Micrograms of 
Ribofl avin per 
Gram of Cheese 
5.8 
5.1 , 5.2 Kau Kauna Klub, U nsmoked 3.9 
3.9 Kau Kauna Klub, Smoked 6.7, 4 .2 
13.5 Tiny Tulip 5.7 
SEMI-HARD CHEESES 
4.7 Mel-O-Pure 6.7 
4.3 
SOFT CHEESES 
3.0 Pimento Cream 1.2 
1.5 .Roquefort 4.1 
6.2 Vegetable Cottage 3.2 
3.6 
PROCESSED CHEESES 
4. 1 Roberts Pasteurized 3.5 
4.3 Swiss, Kraft 3.0 
5.7 Velveeta 7.3 
5.0 Vera Sharp 4.7 
5.4 
Summary 
The riboflavin concentrations of twenty-seven kinds of cheeses and 
cheese spreads were d etermined by feeding these products to rats 
whose body stores of riboflavin had been depleted by being fed a 
riboflavin-defici ent diet. Fifteen experiments were made in which 
1,223 rats were used . The results obtained varied from 13.5 to 1.2 
micrograms of riboflavin per gram of cheese (or spread). The samples 
of Goat, Velveeta, Mel-0-Pure, and Liederkranz had the highest con-
centrations of riboflavin while the samples of Cream and Pimento 
Cream had the lowest concentrations. 
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